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(57)  Anautomatic fault diagnosis method and device
for a sorting machine. The method comprises: obtaining
a paper currency image of a paper currency by scanning
(101); obtaining a processing result by data process ap-
plied to the paper currency image according to a preset
detection algorithm (102); sending a feedback informa-
tion if the processing result satisfies a preset condition

AUTOMATIC FAULT DIAGNOSIS METHOD AND DEVICE FOR SORTING MACHINE

(103). The automatic fault diagnosis method for a sorting
machine is used for judging whether the sorting machine
has hidden faults and analyzing faults of the sorting ma-
chine, the difficulty of analyzing faults can be reduced
and meanwhile the time for fault treatmentis further short-
ened.
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Description

[0001] This application claims priority to Chinese Pat-
ent Application No.201310648439.0, tittled "AUTOMAT-
IC FAULT DIAGNOSIS METHOD AND DEVICE FOR
SORTING MACHINE", filed on December 04, 2013 with
the State Intellectual Property Office of the People’s Re-
public of China, which isincorporated herein by reference
in its entirety.

TECHNICAL FIELD

[0002] The presentdisclosure relates to the field of au-
tomatic equipments, in particular to a method and a de-
vice for automatically diagnosing a sorter fault.

BACKGROUND

[0003] A sorter is a high-end financial tool product
which entered China in the middle of 1990s, and is also
referred to as a bill sorter, a cash sorter, a currency sorter
or a banknote separator.

[0004] At present, due to insufficient lifetime, poor
processing or bad environmental adaptability of some
parts, the sorter often causes abnormal movements, in-
creased wear and other faults of the banknote, in the
process of research and development or in the process
of being used in the field by a user. In addition, a signal
of a sensor becomes abnormal due to dust and aging of
a banknote identification module. For the sorter main-
taining in the conventional technology, a maintainer is
usually sent to analyze and handle a fault after the fault
has occurred in the sorter.

[0005] However, if the maintainer is sent to analyze
the fault after the fault has occurred in the sorter, the
maintainer can not get related historical data. Therefore,
the difficulty in analyzing the fault and the time for han-
dling the fault are increased.

SUMMARY

[0006] A method and a device for automatically diag-
nosing a sorter fault are provided according to embodi-
ments of the present disclosure, to determine whether
there is a potential fault in the sorter and analyze the
sorter fault, which can reduce the difficulty in analyzing
the fault and the time for processing the fault.

[0007] A method for automatically diagnosing a sorter
fault, including:

obtaining, a banknote image of a banknote, by scan-
ning;

performing, data processing, on the banknote im-
age, based on a preset detection algorithm, to obtain

a processing result; and

sending, feedback information, in a case that a pre-
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set condition is met by the processing result.

[0008] A device for automatically diagnosing a sorter
fault, including:

a scanning module, configured to obtain a banknote
image of a banknote by scanning;

a processing module, configured to perform data
processing onthe banknote image based on a preset
detection algorithm to obtain a processing result; and

a feedback module, configured to send feedback in-
formation in a case that a preset condition is met by
the processing result.

[0009] It can be seen from the above technical solu-
tions that the embodiments of the present disclosure
have the following advantages.

[0010] According to the embodiments of the present
disclosure, with the device for automatically diagnosing
the sorter fault, the banknote image of the banknote is
obtained by scanning; the data processing is performed
on the banknote image based on the preset detection
algorithm to obtain the processing result; and the feed-
backinformationis sentin a case that the preset condition
is met by the processing result. According to the embod-
iments of the present disclosure, with the device for au-
tomatically diagnosing the sorter fault, the data process-
ing can be performed on the banknote image to obtain
the processing result, and the feedback information is
sent to notify a maintainer, so that the maintainer may
determine whether there is a potential fault in the sorter
based on the feedback information, instead of analyzing
the fault after the fault has occurred in the sorter. In ad-
dition, since the processing result and the feedback in-
formation are provided to the maintainer, the difficulty in
analyzing the fault and the time for processing the fault
are reduced.

BRIEF DESCRIPTION OF THE DRAWINGS
[0011]

Figure 1 is a flow chart of a method for automatically
diagnosing a sorter fault according to an embodi-
ment of the present disclosure;

Figure 2 is a flow chart of a method for automatically
diagnosing a sorter fault according to another em-
bodiment of the present disclosure;

Figure 3 is a flow chart of a method for automatically
diagnosing a sorter fault according to still another
embodiment of the present disclosure;

Figure 4 is a flow chart of a method for automatically
diagnosing a sorter fault according to yet another
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embodiment of the present disclosure;

Figure 5 is a structural diagram of a device for auto-
matically diagnosing a sorter fault according to an
embodiment of the present disclosure;

Figure 6 is a structural diagram of a device for auto-
matically diagnosing a sorter fault according to an-
other embodiment of the present disclosure;

Figure 7 is a structural diagram of a device for auto-
matically diagnosing a sorter fault according to still
another embodiment of the present disclosure; and

Figure 8 is a structural diagram of a device for auto-
matically diagnosing a sorter fault according to yet
another embodiment of the present disclosure.

DETAILED DESCRIPTION OF THE EMBODIMENTS

[0012] A method and a device for automatically diag-
nosing a sorter fault are provided according to embodi-
ments of the present disclosure, to determine whether
there is a potential fault in the sorter and analyze the
sorter fault, which can reduce the difficulty in analyzing
the fault and the time for handling the fault.

[0013] Reference is made to Figure 1, a method for
automatically diagnosing a sorter fault according to an
embodiment of the present disclosure includes steps 101
to 103.

[0014] In step 101, a banknote image of a banknote is
obtained by scanning.

[0015] The device for automatically diagnosing the
sorter fault obtains the banknote image of the banknote
by scanning after receiving an execution instruction.
[0016] It can be understood that the execution instruc-
tion may be sent to the device for automatically diagnos-
ing the sorter fault by various means, for example, by
means of sending the execution instruction to the device
for automatically diagnosing the sorter fault based on set-
ting a fixed time interval, by means of sending the exe-
cution instruction to the device for automatically diagnos-
ing the sorter fault when the sorter is counting banknotes,
or by means of sending the execution instruction to the
device for automatically diagnosing the sorter fault by an
operator manually, which is not limited herein.

[0017] In step 102, data processing is performed on
the banknote image based on a preset detection algo-
rithm, to obtain a processing result.

[0018] After obtaining the banknote image of the ban-
knote, the device for automatically diagnosing the sorter
fault performs the data processing on the banknote im-
age based on the preset detection algorithm, to obtain
the processing result.,

[0019] In step 103, feedback information is sent in a
case that the processing result meets a preset condition.
[0020] The device for automatically diagnosing the
sorter fault sends the feedback information after obtain-
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ing the processing result, in a case that the processing
result meets the preset condition.

[0021] It can be understood that the feedback informa-
tion may be sent to a monitor platform on a remote end
rather than to a maintainer, and may be viewed on the
monitor platform on the remote end when the maintainer
on duty checks or when needed.

[0022] According tothe embodiment, the device for au-
tomatically diagnosing the sorter fault obtains the ban-
knote image of the banknote by scanning, performs the
data processing on the banknote image based on the
preset detection algorithm, to obtain the processing re-
sult, and sends the feedback information in a case that
the processing result meets the preset condition. Accord-
ing to the embodiment, the device for automatically di-
agnosing the sorter fault may perform the data process-
ing on the banknote image, to obtain the processing re-
sult, and may send the feedback information to notify the
maintainer, so that the maintainer may determine wheth-
er there is a potential fault in the sorter based on the
feedback information, instead of analyzing the fault after
the fault has occurred in the sorter. In addition, since the
processing result and the feedback information are pro-
vided to the maintainer, the difficulty in analyzing the fault
and the time for processing the fault are reduced.
[0023] To facilitate understanding, a method for auto-
matically diagnosing a sorter fault according to an em-
bodiment of the present disclosure is described in detail
with an example. Reference is made to Figure 2, the
method for automatically diagnosing the sorter fault ac-
cording to another embodiment of the present disclosure
includes steps 201 to 205.

[0024] In step 201, a banknote image of a banknote is
obtained by scanning.

[0025] The device for automatically diagnosing the
sorter fault obtains the banknote image of the banknote
by scanning after receiving an execution instruction.
[0026] It can be understood that the execution instruc-
tion may be sent to the device for automatically diagnos-
ing the sorter fault by various means, for example, by
means of sending the execution instruction to the device
for automatically diagnosing the sorter fault based on set-
ting a fixed time interval, by means of sending the exe-
cution instruction to the device for automatically diagnos-
ing the sorter fault when the sorter is counting banknotes,
or by means of sending the execution instruction to the
device for automatically diagnosing the sorter fault by an
operator manually, which is not limited herein.

[0027] In step 202, an image contour of the banknote
image is obtained with a thresholding method based on
a preset characteristic threshold.

[0028] After obtaining the banknote image of the ban-
knote, the device for automatically diagnosing the sorter
fault obtains the image contour of the banknote image
with the thresholding method based on the preset char-
acteristic threshold.

[0029] The characteristic threshold needs to be preset
in the device for automatically diagnosing the sorter fault
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by the operator before being executed by the device for
automatically diagnosing the sorter fault. A value of the
characteristic threshold may be determined by algorithm
characteristics of the thresholding method and industry
experience of the operator, and may be adjusted by the
operator based on a specific implementation scenario to
obtain an image contour with higher resolution.

[0030] Instep203, aninclination angle of the banknote
image is calculated based on the image contour.
[0031] After obtaining the image contour of the ban-
knote image, the device for automatically diagnosing the
sorter fault calculates the inclination angle of the ban-
knote image based on the image contour.

[0032] Specifically, four comer points, i.e., an upper-
left comer point, a lower-left corner point, an upper-right
corner point and a lower-right corner point, of the image
contour are found with a template searching method, and
then an angle of connection between the upper-left cor-
ner point and the upper-right corner point is calculated,
so as to obtain the inclination angle of the banknote im-
age, which is not limited herein.

[0033] In step 204, the banknote image is recorded in
an inclination record in a case that the inclination angle
meets a preset inclination condition.

[0034] After calculating and obtaining the inclination
angle of the banknote image, the device for automatically
diagnosing the sorter fault records the banknote image
in the inclination record in a case thatthe inclination angle
meets the preset inclination condition.

[0035] It should be noted that, there may be multiple
types of inclination conditions, such as being equal to a
specific inclination value, being within a specific inclina-
tion interval and being greater than a specific inclination
value, which may be preset by the operator. The inclina-
tion record is to store the banknote image that meets the
condition, may provide historical data for the operator to
maintain the sorter in the future, and may lay the basis
for the next step 205.

[0036] In step 205, feedback information is sent in a
case that the number of banknote images in the inclina-
tion record reaches a preset first value.

[0037] In a case that the number of the banknote im-
ages in the inclination record reaches the preset first val-
ue, the device for automatically diagnosing the sorter
fault sends the feedback information to notify a maintain-
er.

[0038] Asthebanknoteimagesintheinclinationrecord
become more and more, the number of the banknote
images may reach, at a particular moment, the preset
first value preset by the operator. In this case, the device
for automatically diagnosing the sorter fault may consider
thatinclination of banknotes during the sorting of the ban-
knotes is due to a potential fault in the sorter, therefore,
the device for automatically diagnosing the sorter fault
sends the feedback information to notify the maintainer.
The feedback information may be sent to a monitor plat-
form on a remote end rather than to the maintainer, and
the feedback information may be viewed on the monitor
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platform on the remote end when the maintainer on duty
checks or when needed, which is not limited herein.
[0039] According tothe embodiment, the device for au-
tomatically diagnosing the sorter fault may obtain the im-
age contour of the banknote image, and calculate the
inclination angle of the image contour. The banknote im-
age is recorded in the inclination record in a case that
the inclination angle meets the preset condition, and the
feedback information is sent to notify the maintainer in a
case that the number of the banknote images in the in-
clination record reaches the preset first value, so that the
maintainer can learn that there is a potential fault of ban-
knote inclination in the sorter, instead of analyzing the
fault after the fault has occurred in the sorter. In addition,
since the inclination record and the feedback information
are provided to the maintainer for analysis, the difficulty
in analyzing the fault and the time for handling the fault
are reduced.

[0040] The method for automatically diagnosing the
sorter fault, which is about diagnosing the potential fault
of the banknote inclination, is described in the above em-
bodiment. A method for automatically diagnosing a sorter
fault is described in detail hereinafter in terms of diag-
nosing a potential fault of a banknote dog-ear. Reference
is made to Figure 3. The method for automatically diag-
nosing the sorter fault according to another embodiment
of the present disclosure includes steps 301 to 306.
[0041] In step 301, a banknote image of a banknote is
obtained by scanning.

[0042] After receiving an execution instruction, a de-
vice for automatically diagnosing the sorter fault obtains
the banknote image of the banknote by scanning.
[0043] Itcan be understood that the execution instruc-
tion may be sent to the device for automatically diagnos-
ing the sorter fault by various means, for example, by
means of sending the execution instruction to the device
for automatically diagnosing the sorter fault based on set-
ting a fixed time interval, by means of sending the exe-
cution instruction to the device for automatically diagnos-
ing the sorter fault when the sorter is counting banknotes,
or by means of sending the execution instruction to the
device for automatically diagnosing the sorter fault by an
operator manually, which is not limited herein.

[0044] In step 302, an image contour of the banknote
image is obtained with a thresholding method based on
a preset characteristic threshold.

[0045] After obtaining the banknote image of the ban-
knote, the device for automatically diagnosing the sorter
fault obtains the image contour of the banknote image
with the thresholding method based on the preset char-
acteristic threshold.

[0046] The characteristic threshold needs to be preset
in the device for automatically diagnosing the sorter fault
by the operator before being executed by the device for
automatically diagnosing the sorter fault. A value of the
characteristic threshold may be determined by algorithm
characteristics of the thresholding method and industry
experience of the operator, and may be adjusted by the



7 EP 3 079 129 A1 8

operator based on a specific implementation scenario to
obtain an image contour with higher resolution.

[0047] Instep 303, aninclination angle of the banknote
image is calculated based on the image contour.
[0048] After obtaining the image contour of the ban-
knote image, the device for automatically diagnosing the
sorter fault calculates the inclination angle of the ban-
knote image based on the image contour.

[0049] Specifically, four corner points, i.e., an upper-
left corner point, a lower-left corner point, an upper-right
corner point and a lower-right corner point, of the image
contour are found with a template searching method, and
then an angle of connection between the upper-left cor-
ner point and the upper-right corner point is calculated,
so as to obtain the inclination angle of the banknote im-
age, which is not limited herein.

[0050] In step 304, a cutting correction is performed
on the banknote image based on the inclination angle,
to obtain a corrected image.

[0051] Aftertheinclinationangle of the banknoteimage
is obtained, the cutting correction is performed on the
banknote image based on the inclination angle, to obtain
the corrected image.

[0052] In step 305, the corrected image is compared
with a preset standard image, and the banknote image
is recorded in a dog-ear record if a comparison result
indicates that there is a dog-ear in the corrected image.
[0053] After obtaining the corrected image, the device
for automatically diagnosing the sorter fault compares
the corrected image with the preset standard image, and
the banknote image is recorded in the dog-ear record if
the comparison result indicates that there is a dog-ear in
the corrected image.

[0054] Specifically, the corrected image is segmented
into a foreground and a background to form a binary im-
age. A grayscale value of the foreground may be 0, and
a grayscale value of the background may be 255. Then,
the number of pixels with grayscale values of 255 in pre-
set areas where four corner points of the binary image
are located is calculated, and a obtained result is com-
pared with a standard result corresponding to the preset
standard image, so as to obtain the corner point which
is located in an area with a dog-ear. In a case that there
is a dog-ear, the banknote image is recorded in the dog-
ear record. The dog-ear record is to store a banknote
image with a dog-ear, may provide historical data for the
operator to maintain the sorter in the future, and may lay
the basis for the next step 306.

[0055] In step 306, feedback information is sent in a
case that the number of banknote images in the dog-ear
record reaches a preset second value.

[0056] In a case that the number of the banknote im-
ages in the dog-ear record reaches the preset second
value, the device for automatically diagnosing the sorter
fault sends the feedback information to notify a maintain-
er.

[0057] As the banknote images in the dog-ear record
become more and more, the number of the banknote
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images may reach, at a particular moment, the preset
second value preset by the operator. In this case, the
device for automatically diagnosing the sorter fault may
consider that dog-ears of banknotes during the sorting
of the banknotes are due to a potential fault in the sorter,
therefore, the device for automatically diagnosing the
sorter fault sends the feedback information to notify the
maintainer. The feedback information may be sent to a
monitor platform on a remote end rather than to the main-
tainer, and may be viewed on the monitor platform on
the remote end when the maintainer on duty checks or
when needed, which is not limited herein.

[0058] According tothe embodiment, the device for au-
tomatically diagnosing the sorter fault may obtain the im-
age contour of the banknote image, calculate the incli-
nation angle of the image contour, and perform the cutting
correction on the banknote image based on the inclina-
tion angle, to obtain the corrected image. The device for
automatically diagnosing the sorter fault compares the
corrected image with the preset standard image, and
records the banknote image in the dog-ear record if the
comparison result indicates that there is a dog-ear in the
corrected image. If the number of the banknote images
in the dog-ear record reaches the second preset value,
the device for automatically diagnosing the sorter fault
sends the feedback information to notify the maintainer,
so that the maintainer can learn that there is a potential
fault of banknote dog-ear in the sorter, instead of ana-
lyzing the fault after the fault has occurred in the sorter.
In addition, since the dog-ear record and the feedback
information are provided to the maintainer, the difficulty
in analyzing the fault and the time for handling the fault
are reduced.

[0059] The method for automatically diagnosing the
sorter fault, which is about diagnosing the potential fault
of banknote dog-ear, is described in the above embodi-
ment. A method for automatically diagnosing a sorter
fault is described in detail hereinafter in terms of diag-
nosing a potential fault of banknote overexposure. Ref-
erence is made to Figure 4, the method for automatically
diagnosing the sorter fault according to another embod-
imentofthe presentdisclosure includes steps 401 to 406.
[0060] In step 401, a banknote image of a banknote is
obtained by scanning.

[0061] After receiving an execution instruction, a de-
vice for automatically diagnosing the sorter fault obtains
the banknote image of the banknote by scanning.
[0062] It can be understood that the execution instruc-
tion may be sent to the device for automatically diagnos-
ing the sorter fault by various means, for example, by
means of sending the execution instruction to the device
for automatically diagnosing the sorter fault based on set-
ting a fixed time interval, by means of sending the exe-
cution instruction to the device for automatically diagnos-
ing the sorter fault when the sorter is counting banknotes,
or by means of sending the execution instruction to the
device for automatically diagnosing the sorter fault by an
operator manually, which is not limited herein.



9 EP 3 079 129 A1 10

[0063] Instep 402, the number of pixels of a grayscale
histogram of the banknote image is obtained.

[0064] After obtaining the banknote image, the device
for automatically diagnosing the sorter fault calculates
the number of pixels of the grayscale histogram of the
banknote image. It should be noted that, the number of
pixels of the grayscale histogram may be directly ob-
tained during converting the banknote image to a corre-
sponding grayscale histogram.

[0065] In step 403, a lower limit of a grayscale interval
is obtained based on a preset lower limit of a ratio and
the number of pixels.

[0066] After obtaining the number of pixels, the device
for automatically diagnosing the sorter fault obtains the
lower limit of the grayscale interval based on the preset
lower limit of the ratio and the number of pixels. A value
ofthe lower limit of the grayscale interval may be obtained
by multiplying the lower limit of the ratio by the number
of pixels.

[0067] In step 404, an upper limit of the grayscale in-
terval is obtained based on a preset upper limit of a ratio
and the number of pixels.

[0068] After obtaining the number of pixels, the device
for automatically diagnosing the sorter fault obtains the
upper limit of the grayscale interval based on the preset
upper limit of the ratio and the number of pixels. A value
of the upper limit of the grayscale interval may be ob-
tained by multiplying the upper limit of the ratio by the
number of pixels.

[0069] In step 405, a mean value of grayscale is cal-
culated based on the lower limit of the grayscale interval
and the upper limit of the grayscale interval.

[0070] Afterthelower limit of the grayscale interval and
the upper limit of the grayscale interval are obtained, the
mean value of the grayscale may be calculated.

[0071] In step 406, the banknote image is recorded in
an overexposure record, in a case that an overexposure
condition is met by the mean value of the grayscale.
[0072] After calculating and obtaining the mean value
of the grayscale of the banknote image, the device for
automatically diagnosing the sorter fault records the ban-
knote image in the overexposure record in a case that
the mean value of the grayscale meets the overexposure
condition.

[0073] It should be noted that there may be multiple
types of overexposure conditions, such as being equal
to a specific grayscale value, being within a specific gray-
scale interval and being greater than a specific grayscale
value, which may be preset by the operator. The over-
exposure record is to store a banknote image that meets
the condition, may provide historical data for the operator
to maintain the sorter in the future, and may lay the basis
for the next step 407.

[0074] In step 407, feedback information is sent in a
case that the number of banknote images in the overex-
posure record meets a preset third value.

[0075] In a case that the number of the banknote im-
ages in the overexposure record reaches the preset third
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value, the device for automatically diagnosing the sorter
fault sends the feedback information to notify a maintain-
er.

[0076] As the banknote images in the overexposure
record become more and more, the number of the ban-
knote images may reach, at a particular moment, the
preset third value preset by the operator. In this case,
the device for automatically diagnosing the sorter fault
may consider that overexposure of banknotes during the
sorting of the banknotes is due to a potential fault in the
sorter, therefore, the device for automatically diagnosing
the sorter fault sends the feedback information to notify
the maintainer. The feedback information may be sent
to a monitor platform on a remote end rather than to the
maintainer, and the feedback information may be viewed
on the monitor platform on the remote end when the main-
tainer on duty checks or when needed, which is not lim-
ited herein.

[0077] According tothe embodiment, the device for au-
tomatically diagnosing the sorter fault may obtain the
banknote image and the number of pixels ofthe grayscale
histogram of the banknote image, obtain the lower limit
of the grayscale interval based on the preset lower limit
of the ratio and the number of pixels and obtain the upper
limit of the grayscale interval based on the preset upper
limit of the ratio and the number of pixels, and calculate
the mean value of the grayscale based on the lower limit
of the grayscale interval and the upper limit of the gray-
scale interval. In a case that the mean value of the gray-
scale meets the overexposure condition, the device for
automatically diagnosing the sorter fault records the ban-
knote image in the overexposure record. In a case that
the number of the banknote images in the overexposure
record reaches the third preset value, the device for au-
tomatically diagnosing the sorter fault sends the feed-
back information to notify the maintainer, so that the
maintainer can learn that there is a potential fault of ban-
knote overexposure in the sorter, instead of analyzing
the fault after the fault has occurred in the sorter. In ad-
dition, since the overexposure record and the feedback
information are provided to the maintainer, the difficulty
in analyzing the fault and the time for processing the fault
are reduced.

[0078] It should be noted that, the methods for auto-
matically diagnosing the sorter fault, which are about di-
agnosing the potential fault of banknote inclination, ban-
knote dog-ear and banknote overexposure, are de-
scribed according to the embodiments shown in Figure
2, Figure 3 and Figure 4. The methods for automatically
diagnosing the sorter fault according to the embodiments
shown in Figure 2, Figure 3 and Figure 4 may be com-
bined to diagnose the potential faults of banknote incli-
nation, banknote dog-ear and banknote overexposure.
A method for automatically diagnosing a sorter fault,
which combines the methods shown in Figure 2, Figure
3 and Figure 4, is described in detail hereinafter based
on a practical application scenario.

[0079] Before first use, the device for automatically di-
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agnosing the sorter fault is preset by an operator, in terms
of a first value, a second value, a third value, etc., which
is not described in detail.

[0080] Whena sorteris counting banknotes, the device
for automatically diagnosing the sorter fault receives an
execution instruction, to scan the banknote and obtain a
banknote image A of the banknote.

[0081] The device for automatically diagnosing the
sorter fault obtains an image contour B of the banknote
image A with a thresholding method based on a preset
characteristic threshold, finds out four corner points, as-
sumed as an upper-left corner point a, a lower-left corner
point b, an upper-right corner point ¢ and a lower-right
corner point d, of the image contour B, calculates an in-
clination angle of connection between a and c, and ob-
tains that the inclination angle C is 30 degree.

[0082] A presetinclination condition is that the inclina-
tion angle is greater than 20 degree, therefore the incli-
nation angle C meets the presetinclination condition, and
the banknote image Ais recorded in aninclination record.
In a case that the number of banknote images in the
inclination record reaches 10, the device for automatical-
ly diagnosing the sorter fault sends warning information
and the inclination record to a platform on a remote end.
[0083] In another aspect, the device for automatically
diagnosing the sorter fault performs a cutting correction
on the banknote image A based on the inclination angle
C, and obtains a corrected image D. Then, the device for
automatically diagnosing the sorter fault converts the cor-
rected image D to a binary image E. It is assumed that
four corner points of the image E are an upper-left corner
point aa, a lower-left corner point bb, an upper-right cor-
nerpointccand alower-right corner pointdd respectively,
and four areas with fixed sizes corresponding to the four
corner points are an area AREA1 corresponding to the
corner point aa, an area AREA2 corresponding to the
corner point bb, an area AREA3 corresponding to the
corner point cc and an area AREA4 corresponding to the
corner point dd respectively. Pixels with grayscale values
of 255 are searched for in the areas, and the numbers
of the pixels are calculated. Search results indicate that
the number of pixels in AREA1 is 110, the number of
pixels in AREAZ2 is 120, the number of pixels in AREA3
is 115 and the number of pixels in AREA4 is 95. The
results corresponding to AREA1, AREA2, AREA3 and
AREA4 are compared with a standard result correspond-
ing to a standard image respectively. It is assumed that
the standard resultis 100, there is no dog-ear in an area
with a result being greater than the standard result, and
there is a dog-ear in an area with a result being less than
the standard result, thus there is a dog-ear in AREA4.
Therefore, the banknote image A is recorded in a dog-
ear record.

[0084] In a case that the number of banknote images
in the dog-ear record reaches 10, the device for auto-
matically diagnosing the sorter fault sends warning infor-
mation and the dog-ear record to the platform on the re-
mote end.
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[0085] In another aspect, the device for automatically
diagnosing the sorter fault calculates the number of pixels
of a grayscale histogram of the banknote image A after
obtaining the banknote image A. It is assumed that the
number of pixels is 1000, a preset lower limit of a ratio is
5%, and a preset upper limit of the ratio is 90%, then a
grayscale interval (50, 900) may be obtained by multipli-
cation, and a mean value 475 of the grayscale in the
grayscale interval (50, 900) is obtained through calcula-
tion. A preset overexposure condition is that the mean
value of the grayscale is within a grayscale interval (400,
600), thus the mean value 475 of the grayscale meets
the condition, and the banknote image A is recorded in
an overexposure record.

[0086] In a case that the number of banknote images
in the overexposure record reaches 10, the device for
automatically diagnosing the sorter fault sends warning
information and the dog-ear record is sent to the platform
on the remote end by.

[0087] The method for automatically diagnosing the
sorter fault according to the embodiments of the present
disclosure is described above. A device for automatically
diagnosing a sorter fault according to an embodiment of
the present disclosure is described hereinafter. Refer-
ence is made to Figure 5, the device for automatically
diagnosing the sorter fault according to the embodiment
of the present disclosure includes a scanning module
501, a processing module 502, and a feedback module
503.

[0088] The scanning module 501 is configured to ob-
tain a banknote image of a banknote by scanning.
[0089] The processing module 502 is configured to
perform data processing on the banknote image based
on a preset detection algorithm, to obtain a processing
result.

[0090] The feedback module 503 is configured to send
feedback information in a case that the processing result
meets a preset condition.

[0091] According to the embodiment, the scanning
module 501 obtains the banknote image of the banknote
by scanning, the processing module 502 performs the
data processing on the banknote image based on the
preset detection algorithm to obtain the processing result.
In a case that the processing result meets the preset
condition, the feedback module 503 sends the feedback
information to notify a maintainer. According to the em-
bodiment, the device for automatically diagnosing the
sorter fault may perform the data processing on the ban-
knote image to obtain the processing result, and send
the feedback information to notify the maintainer, so that
the maintainer can determine whether there is a potential
fault in the sorter based on the feedback information,
instead of analyzing the fault after the fault has occurred
in the sorter. In addition, since the processing result and
the feedback information are provided to the maintainer
for analysis, the difficulty in analyzing the fault and the
time for processing the fault are reduced.

[0092] To facilitate understanding, a device for auto-
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matically diagnosing a sorter fault according to an em-
bodiment of the present disclosure is described in detail
with a specific example. Reference is made to Figure 6,
the device for automatically diagnosing the sorter fault
according to another embodiment of the present disclo-
sure includes a scanning module 601, a processing mod-
ule 602, and a feedback module 603.

[0093] The scanning module 601 is configured to ob-
tain a banknote image of a banknote by scanning.
[0094] The processing module 602 is configured to
perform data processing on the banknote image based
on a preset detection algorithm, to obtain a processing
result.

[0095] Thefeedback module 603 is configured to send
feedback information in a case that the processing result
meets a preset condition.

[0096] The processing module 602 according to the
embodiment may include a first obtaining unit 6021, a
first inclination angle calculation unit 6022, and a first
recording unit 6023.

[0097] The first obtaining unit 6021 is configured to ob-
tain an image contour of the banknote image with a
thresholding method based on a preset characteristic
threshold.

[0098] The first inclination angle calculation unit 6022
is configured to calculate an inclination angle of the ban-
knote image based on the image contour.

[0099] The first recording unit 6023 is configured to
record the banknote image in an inclination record in a
case that the inclination angle meets a preset inclination
condition.

[0100] The feedback module 603 according to the em-
bodiment may include a first feedback unit 6031.
[0101] The first feedback unit 6031 is configured to
send feedback information in a case that the number of
banknote images in the inclination record reaches a first
preset value.

[0102] According to the embodiment, the scanning
module 601 obtains the banknote image of the banknote
by scanning, the first obtaining unit 6021 obtains the im-
age contour of the banknote image with the thresholding
method based on the preset characteristic threshold, the
first inclination angle calculation unit 6022 calculates the
inclination angle of the banknote image based on the
image contour, the first recording unit 6023 records the
banknote image in the inclination record in a case that
the inclination angle meets the preset condition, and the
first feedback unit 6031 sends the feedback information
to notify a maintainer in a case that the number of the
banknote images in the inclination record reaches the
preset first value is reached by, so that the maintainer
can learn that there is a potential fault of banknote incli-
nation in the sorter, instead of analyzing the fault after
the fault has occurred in the sorter. In addition, since the
inclination record and the feedback information are pro-
vided to the maintainer, the difficulty in analyzing the fault
and the time for processing the fault are reduced.
[0103] The device for automatically diagnosing the
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sorter fault, which is about diagnosing the potential fault
of banknote inclination, is described in the above embod-
iment. A device for automatically diagnosing a sorter fault
is described in detail hereinafter, in terms of diagnosing
a potential fault of banknote dog-ear. Reference is made
to Figure 7, the device for automatically diagnosing the
sorter fault according to another embodiment of the
present disclosure includes a scanning module 701, a
processing module 702, and a feedback module 703.
[0104] The scanning module 701 is configured to ob-
tain a banknote image of a banknote by scanning.
[0105] The processing module 702 is configured to
perform data processing on the banknote image based
on a preset detection algorithm, to obtain a processing
result.

[0106] The feedback module 703 is configured to send
feedback information in a case that the processing result
meets a preset condition.

[0107] The processing module 702 according to the
embodiment may include a second obtaining unit 7021,
a second inclination angle calculation unit 7022, a cor-
rection unit 7023, and a second recording unit 7024.
[0108] The second obtaining unit 7021 is configured
to obtain an image contour of the banknote image with
a thresholding method based on a preset characteristic
threshold.

[0109] The second inclination angle calculation unit
7022 is configured to calculate an inclination angle of the
banknote image based on the image contour.

[0110] The correction unit 7023 is configured to per-
form a cutting correction on the banknote image based
on the inclination angle, to obtain a corrected image.
[0111] The second recording unit 7024 is configured
to compare the corrected image with a preset standard
image, and record the banknote image in a dog-ear
record if a comparison result indicates that there is a dog-
ear in the corrected image.

[0112] The feedback module 703 according to the em-
bodiment may include a second feedback unit 7031.
[0113] The second feedback unit 7031 is configured
to send feedback information in a case that the number
of banknote images in the dog-ear record reaches a pre-
set second value.

[0114] According to the embodiment, the scanning
module 701 obtains the banknote image of the banknote
by scanning, the second obtaining unit 7021 obtains the
image contour of the banknote image, the second incli-
nation angle calculation unit 7022 calculates the inclina-
tion angle of the image contour, the correction unit 7023
performs the cutting correction on the banknote image
based on the inclination angle, to obtain the corrected
image, the second recording unit 7024 compares the cor-
rected image with the preset standard image, records
the banknote image in the dog-ear record if the compar-
ison result indicates that there is a dog-ear in the correct-
ed image, and the second feedback unit 7031 sends the
feedback information to notify a maintainer in a case that
the number of the banknote images in the dog-ear record
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reaches the preset second value, so that the maintainer
can learn that there is a potential fault of banknote dog-
ear in the sorter, instead of analyzing the fault after the
fault has occurred in the sorter. In addition, since the dog-
ear record and the feedback information are provided to
the maintainer, the difficulty in analyzing the fault and the
time for processing the fault are reduced.

[0115] The device for automatically diagnosing the
sorter fault, which is about diagnosing the potential fault
of banknote dog-ear, is described in the above embodi-
ment. A device for automatically diagnosing a sorter fault
is described in detail hereinafter, in terms of diagnosing
a potential fault of banknote overexposure. Reference is
made to Figure 8, the device for automatically diagnosing
the sorter fault according to another embodiment of the
present disclosure includes a scanning module 801, a
processing module 802, and a feedback module 803.
[0116] The scanning module 801 is configured to ob-
tain a banknote image of a banknote by scanning.
[0117] The processing module 802 is configured to
perform data processing on the banknote image based
on a preset detection algorithm, to obtain a processing
result.

[0118] Thefeedback module 803 is configured to send
feedback information in a case that the processing result
meets a preset condition.

[0119] The processing module 802 according to the
embodiment may include a third obtaining unit 8021, a
lower limit obtaining unit 8022 for the grayscale, an upper
limit obtaining unit 8023 for the grayscale, a mean value
calculation unit 8024, and a third recording unit 8025.
[0120] The third obtaining unit 8021 is configured to
obtain the number of pixels of a grayscale histogram of
the banknote image.

[0121] The lower limit obtaining unit 8022 for the gray-
scale is configured to obtain a lower limit of a grayscale
interval based on a preset lower limit of a ratio and the
number of the pixels.

[0122] The upper limit obtaining unit 8023 for the gray-
scale is configured to obtain an upper limit of the gray-
scale interval based on a preset upper limit of the ratio
and the number of the pixels.

[0123] The mean value calculation unit 8024 is config-
ured to calculate a mean value of the grayscale based
on the lower limit of the grayscale interval and the upper
limit of the grayscale interval.

[0124] The third recording unit 8025 is configured to
record the banknote image in an overexposure record in
a case that the mean value of the grayscale meets a
preset overexposure condition.

[0125] The feedback module 803 according to the em-
bodiment may include a third feedback unit 8031.
[0126] The third feedback unit 8031 is configured to
send feedback information in a case that the number of
banknote images in the overexposure record reaches a
preset third value.

[0127] According to the embodiment, the scanning
module 801 may obtain the banknote image of the ban-
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knote, the third obtaining unit 8021 obtains the number
of pixels of the grayscale histogram of the banknote im-
age, the lower limit obtaining unit 8022 for the grayscale
obtains the lower limit of the grayscale interval based on
the preset lower limit of the ratio and the number of pixels,
the upper limit obtaining unit 8023 for the grayscale ob-
tains the upper limit of the grayscale interval based on
the preset upper limit of the ratio and the number of pixels,
the mean value calculation unit 8024 calculates the mean
value of the grayscale based on the lower limit of the
grayscale interval and the upper limit of the grayscale
interval, the third recording unit 8025 records the ban-
knote image in the overexposure record in a case that
the mean value of the grayscale meet the preset over-
exposure condition, and the third feedback unit 8031
sends the feedback information to notify the maintainer
in a case that the number of the banknote images in the
overexposure record reaches the preset third value, so
that the maintainer can learn that there is a potential fault
of banknote overexposure in the sorter, instead of ana-
lyzing the fault after the fault has occurred in the sorter.
In addition, since the overexposure record and the feed-
back information are provided to the maintainer, the dif-
ficulty in analyzing the fault and the time for processing
the fault are reduced.

[0128] Those skilled in the art may clearly understand
that, for specific operation processes of the systems, de-
vices and units described above, references may be
made to the corresponding processes in the above meth-
od embodiments for convenience and simplicity of de-
scription, which is not described herein.

[0129] Itshould be understood that, the disclosed sys-
tems, devices and methods according to the embodi-
ments of the present disclosure may be implemented in
other ways. For example, the device embodiments de-
scribed above are illustrative only. For example, the units
are divided merely based on logical functions and may
be divided in other ways in actual implementation. For
example, multiple units or components may be combined
or integrated into another system, or some features may
be omitted or not performed. In addition, the displayed
or discussed mutual coupling, direct coupling or commu-
nication connection may be indirect coupling or commu-
nication connection via some interfaces, devices or units,
and may be implemented electrically, mechanically or in
other forms.

[0130] The units described as separate parts may be
or may not be physically separate, and parts displayed
as units may be or may not be physical units, which may
be located in one position or distributed on multiple net-
work units. A part of or all of the units may be selected
to achieve the object of solutions in the embodiments of
the present disclosure based on practical requirements.
[0131] In addition, the functional units in the embodi-
ments of the present disclosure may be integrated into
one processing unit, or the units may exist separately,
or, two or more units may be integrated into one unit. The
above integrated unit may be implemented in a form of



17 EP 3 079 129 A1 18

hardware or in a form of software functional units.
[0132] If the integrated unit is implemented in the form
of software functional units and is sold or used as a sep-
arate product, the software functional units may be stored
in a computer readable storage medium. Based on such
understanding, the essence of the technical solutions,
part of the technical solutions which contributes to the
conventional technology, or all of or part of the technical
solutions of the present disclosure may be implemented
in a form of a software product. The computer software
product is stored in a storage medium and includes sev-
eral instructions to make a computer device (which may
be a personal computer, a server, a network device, etc.)
to execute all of or some of the steps in the methods
according to the embodiments of the present disclosure.
The above storage medium includes various media that
can store programs, for example, a USB flash disk, a
mobile hard disk, a read-only memory (Read-Only Mem-
ory, ROM), a random access memory (Random Access
Memory, RAM), a magnetic disk, an optical disk or the
like.

[0133] As described above, the above embodiments
are only toillustrate the technical solutions of the present
disclosure, but not to limit the present disclosure. Al-
though the present disclosure is illustrated in detail ac-
cording to the above embodiments, it should be under-
stood by those ordinarily skilled in the art that, various
modifications can be made to the technical solutions of
the above embodiments or some of the technical features
can be substituted equivalently, and the modifications or
substitutions do not make the essence of corresponding
technical solutions depart from the spirit or scope of the
technical solutions of the embodiments of the present
disclosure.

Claims

1. A method for automatically diagnosing a sorter fault,
comprising:

obtaining a banknote image of a banknote by
scanning;

performing data processing on the banknote im-
age based on a preset detection algorithm, to
obtain a processing result; and

sending feedback information, in a case that the
processing result meets a preset condition.

2. The method according to claim 1, wherein the per-
forming data processing on the banknote image
based on the preset detection algorithm to obtain the
processing result comprises:

obtaining an image contour of the banknote im-
age with a thresholding method based on a pre-
set characteristic threshold;

calculating an inclination angle of the banknote
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image based on the image contour; and
recording the banknote image in an inclination
record in a case that the inclination angle meets
a preset inclination condition.

The method according to claim 2, wherein the send-
ing feedback information in a case that the process-
ing result meets a preset condition comprises:

sending the feedback information in a case that
the number of banknote images in the inclination
record reaches a preset first value.

The method according to claim 1, wherein the per-
forming data processing on the banknote image
based on the preset detection algorithm to obtain the
processing result comprises:

obtaining an image contour of the banknote im-
age with a thresholding method based on a pre-
set characteristic threshold;

calculating an inclination angle of the banknote
image based on the image contour;

performing a cutting correction on the banknote
image based on the inclination angle, to obtain
a corrected image; and

comparing the corrected image with a preset
standard image, and recording the banknote im-
age in a dog-ear record if a comparison result
indicates that there is a dog-ear in the corrected
image.

The method according to claim 4, wherein the send-
ing feedback information in a case that the process-
ing result meets the preset condition comprises:

sending the feedback information in a case that
the number of banknote images in the dog-ear
record reaches a preset second value.

The method according to claim1, wherein the per-
forming data processing on the banknote image
based on the preset detection algorithm to obtain the
processing result comprises:

obtaining the number of pixels of a grayscale
histogram of the banknote image;

obtaining a lower limit of a grayscale interval
based on a preset lower limit of a ratio and the
number of pixels;

obtaining an upper limit of the grayscale interval
based on a preset upper limit of the ratio and
the number of pixels;

calculating a mean value of the grayscale based
on the lower limit of the grayscale interval and
the upper limit of the grayscale interval; and
recording the banknote image in an overexpo-
sure record, in a case that the mean value of the
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grayscale meets a preset overexposure condi-
tion.

7. The method according to claim 6, wherein the send-
ing feedback information in a case that the process-
ing result meets the preset condition comprises:

sending the feedback information in a case that
the number of banknote images in the overex-
posure record reaches a preset third value.

8. A device for automatically diagnosing a sorter fault,
comprising:

a scanning module, configured to obtain a ban-
knote image of a banknote by scanning;

a processing module, configured to perform da-
ta processing on the banknote image based on
a preset detection algorithm to obtain a process-
ing result; and

a feedback module, configured to send feed-
back information in a case that the processing
result meets a preset condition.

9. The device for automatically diagnosing the sorter
fault according to claim 8, wherein the processing
module comprises:

a first obtaining unit, configured to obtain an im-
age contour ofthe banknote image with a thresh-
olding method based on a preset characteristic
threshold;

a first inclination angle calculation unit, config-
ured to calculate an inclination angle of the ban-
knote image based on the image contour; and

a first recording unit, configured to record the
banknoteimagein aninclinationrecordin acase
that the inclination angle meets a preset inclina-
tion condition;

and the feedback module comprises:

a first feedback unit, configured to send feed-
back information in a case that the number of
banknote images in the inclination record reach-
es a preset first value;

or,
wherein the processing module comprises:

a second obtaining unit, configured to obtain an
image contour of the banknote image with a
thresholding method based on a preset charac-
teristic threshold;

a second inclination angle calculation unit, con-
figured to calculate an inclination angle of the
banknote image based on the image contour;
a correction unit, configured to perform a cutting
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correction on the banknote image based on the
inclination angle to obtain a corrected image;
and

a second recording unit, configured to compare
the corrected image with a preset standard im-
age, and record the banknote image in a dog-
ear record if a comparison result indicates that
there is a dog-ear in the corrected image;

and the feedback module comprises:

asecond feedback unit, configured to send feed-
back information in a case that the number of
banknote images in the dog-ear record reaches
a preset second value;

wherein the processing module comprises:

a third obtaining unit, configured to obtain the
number of pixels of a grayscale histogram of the
banknote image;

a lower limit obtaining unit for grayscale, config-
ured to obtain a lower limit of a grayscale interval
based on a preset lower limit of a ratio and the
number of pixels;

an upper limit obtaining unit for grayscale, con-
figured to obtain an upper limit of the grayscale
interval based on a preset upper limit of the ratio
and the number of pixels ;

a mean value calculation unit, configured to cal-
culate a mean value of the grayscale based on
the lower limit of the grayscale interval and the
upper limit of the grayscale interval; and

a third recording unit, configured to record the
banknote image in an overexposure record in a
case that the mean value of the grayscale meets
an overexposure condition;

and the feedback module comprises:

a third feedback unit, configured to send feed-
back information in a case that the number of
banknote images in the overexposure record
reaches a preset third value.
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